2,3,7,8-Tetrachlorodibenzo-p-dioxin causes reduction of glucose transporting activities in the plasma membranes of adipose tissue and pancreas from the guinea pig.
Toxicity from 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) exposure results in severe metabolic imbalances leading to a loss of fat stores in many animal species, a phenomenon known as the wasting syndrome. In this paper, we report that TCDD treatment at very low doses (0.03-1 micrograms/kg, single intraperitoneal injection) causes a profound reduction of glucose uptake by guinea pig adipose tissue, pancreas and brain. This effect of TCDD is dose-dependent, with a dose as small as 0.03 micrograms/kg resulting in a significant decrease. In adipose tissue, the decrease begins within 6 h of treatment and persists at least 28 days. The Vmax of glucose transport was decreased by TCDD treatment, whereas the Km was unchanged. Liver behaves oppositely to adipose tissue. At early stages of treatment (6-12 h) glucose uptake was depressed, while at later stages (24-96 h) it was increased. In situ (explant tissue culture) treatment with TCDD yields similar trends as in vivo studies for glucose uptake in all three tissues. In adipose tissue culture TCDD starts reducing glucose uptake after 30 minutes. The inhibitory potencies of three dioxin congeners on adipose glucose transporting activities follows the same order of their toxicities in vivo. TCDD's effect on glucose transport is sensitive to cytochalasin B, a specific inhibitor of glucose transporter proteins. Based on these observations and the importance of glucose transporters to cellular energy maintenance, we conclude that at least in guinea pigs the reduction of glucose transporters in various tissues is one of the major causes for TCDD-induced wasting syndrome, which is so prominent in this species.